InfinityDB Server

* Agile DBMS

* No Server-side code, just powerful PatternQuery
 Directly capture, distribute, transform, edit, share
* ‘ItemSpace’ Model — flexible (like extended JSON)
e PatternQuery - beats SQL but is not ‘code’

* REST APIs —instant, dynamic, rich using Queries

* ‘Mini Application’ — via sharing stored Queries

boilerbay.com support@boilerbay.com
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InfinityDB Embedded and
InfinityDB Encrypted

High-performance DBMS ‘Engine’ Under the Server

Used alone in many applications
Data is binary, compressed, not text
Scales to Terabytes

100K Items/sec per core or more InfinityDB Embedded — Remotes _'L
Multi-core, almost no contention
Java (Server is Java too, but hides it)

Scales up with more cores _l—l
Transactional, robust, simple

Encryption (AES-256, HMAC-SHA256, PBE,
X509 signing, key rotation, PBKDF2)




No Server-side Code — Just PatternQuery

Simplest possible way to work with shared structured data®?

Languages

People

Things

Dependencies
Skills

Architectures

Time Scale of
Implementation

SQL, JSON, JavaScript, Python, HTML,
CSS, XML, bash, Docker, special, ...

Software Engineers, Sys Admins,
Database Admins, Repository
committers, QA, Managers, Users

Systems, DBMS Servers, App Servers,
Repository, data and code artifacts

Imports, OS, language, DBMS versions

Coding, schema design, Ul design, DB
admin, management

Three-tier web server, hand-coded REST
server, hand-coded application features

days

i-code (just replaces JSON), then
PatternQuery as needed. ‘A query is data’.

Users, PatternQuery Users, Admin User

Preconfigured AWS instance or on-premises

ltemSpace model, then PatternQuery as
needed

Microservices i.e. REST network

minutes



ltemSpace Data Model

Think of it as a single huge sorted JSON document

Paths in the JSON are ‘Items’, each a sequence of
‘components’

ltems can be inserted or deleted or accessed randomly or
in sorted order

12 data types for the components: string, boolean, date,
double, float, long, short byte array, short char array,
short byte string, index, class, attribute

Images, plain texts, pdfs, any other blobs are broken into
ltems

Provided by the Java ‘Engine’ InfinityDB Embedded or
InfinityDB Encrypted



Views of Nested Data

These show the same editable data (or CSV, Items, ...)

i-code

Person

§

L

'loe' residence |

i
!

'133 some street' 'soquel' 'ca' 'usa' |

end date 2023-07-25T07+00:00 ;
start date 2023-07-9T07+00:00 ;

i
!

'23 new address' 'soquel' 'ca' 'usa' |

end date 2023-05-10T07+00:00 ;

postal code 95003 ;

start date 2023-04-4T07+00:00 ;

i
!

'62 joes other address' 'capitola' 'ca’ 'usa' |

end date 2023-07-8T07+00:00 :
start _date 2022-10T07+00:00 ;

[—

Graphical

m residence

joe"

“sally”

"133 some street” "soquel” "ca” "usa”

2023-07-25T07+00:00 2023-07-9T07+00:00

23 new address” "soquel” "ca” "usa”

95003 2023-04-4T07+00:00

2023-05-10T07+00:00
"62 joes other address” "capitola” “ca” "usa”

2023-07-8T07+00:00 2022-10T07+00:00

"3362 another street” "santa barbara” "ca” "usa”

'sally' residence '3362 another street' 'santa barbara' 'ca’ 'usa';

11

JSON

n : {
" end date” :
" start date"

" Person” : {
"joe" ¢ {
" residence” : {
"133 some street” : {
"soquel” 1 {
"ra" o |
"usa
}
j
}

Iy

"23 new address"

"soquel” : {
llcall : {
"usa

}

A

A

" end date" :

" postal code"

" start date"

" 2023-97-25T67:00:00.000+00:00"
: " 2823-07-09T07:00:00.000+00:00"

" 2023-05-10T67:08:00.000+00: 00",
L " 95003",
" 223-04-04T7:00: 60.000+00: 00"



Blobs are Nested
Images, plain text, pdf, or anything else, at any depth

pic 3' {

ek 4 ‘!l ‘Boiler Bay ‘Oregon’ description 'Boiler Bay' :
location 'Oregon' ;

“Therocksinthe  "Oregon”  "Sea

distance are ‘sea Stacks”

stacks, which are

the remnants of }
extinct volcanoes.” 'pic0' |

description 'The rocks in the distance are \'sea stacks'', which are the
remnants of extinct volcanoes.' ;

location 'Oregon' ;

name 'Sea Stacks';

pic” LA [T RN VI The Apollo-Soyuz  "US "Apollo- m

“pic0”




Views Adapt to any Nestable Data

Including i-code Tables Lists JSON Strings CSV Text Images Blobs Items

| Bocumentation description Samples | pressure m

"Backend e [0] "an instance of an infinity 08 senver supports & web agplicatien for admirtitering, browsing and editing

o |l b s, e e et o o e 2020-01-15T08:07:44-08:000  102.0 21.01
Browser purpose

2020-01-15T08:07:44-08:00 1 102.86 20.39
2020-01-15T08:07:44-08:00 2 100.53 20.M
2020-01-15T08:07:44-08:00 3 102.73 22.62
2020-01-15T08:07:44-08:00 4 101.56 22.88
2020-01-15T08:07:44-08:00 5 102.5 21.09
2020-01-15T08:07:44-08:00 6 100.38 20.2

‘Commét Button”  Write all recent changes back to the database. After this, the roliback button hat
no effect. Al ubers share the global commit provided by this button, 50 armoae
o anything that commits ar rolls back will have the same effect as if you did it.
%o, you should be the orly user of & particular database to be able to rely on
eing able 10 roll Beck thiz way. To get fine-grained optimistic ACID' tranzactions,
See the trantastional ehedben.

‘Corrent Prefic’  “The line b2 the right & the ‘current pesition in the databaze being brevwsed
Think of the ‘current working directory’ in the thell. Thi: Rem i often the prefix
of a ot of Rens whone wffices are cperated on. The browser s URL bar
generally kegt in synch with this.”

‘Delene Button “The izem in the Current Prefic i remeved fram the databace.”

‘Dadges Saffives Al irwma haing the currees orefis are delsesd B cprefyli®

"Backend Web Access’ description |
‘An metance of an Infinsty DB server supports o web spplication for admanssterng. browseng snd edifing » ser of
dmsbases #t contains. Here i o brief description of the user meerfase " .
Browser |
‘Commit Buttos! purpose "Write all recent changes back to the database. Adber thas. the rollback buston has no

effect. ANl weers share the global* gommst provided by tha buston, so anyome or anything that comaits of rolls (l?.‘-(‘]‘ip[iﬂl] ‘gtt the states ﬂl]d fOI Cach the persons who |'¢$1d¢d there.' :
Bl wall harve the same effect a5 i you did 1. 5o, you sheuld be the only nuer of 5 parsculer database b0 e
shle 1o rely on being able to roll back thes way. To gt fine-graaned "‘optumtstic ACTDY transactions. sse the query {
transactional checkbox” ; “'h i t ki l'l- [ t t1 A
"Current Brefix’ purpose “The line o the right is the Vcnment position” in the datsbase being browsed. Thisik of the €re out Kind response content .

“current werking disechery’ i the shell, This liem o cBen the prefix of 2 set of liems whese vaffues are p—— - r = mad  mme iy m— = R
operatod von The browseets UBL bac s geacea pattern DemoData Person =person residence =street =city =state =country :

‘Drelese Bution’ purpose The [tem im the Current Prefix s remoned from the datsbase.” ; result =ocut PersonState =state =person :
Drlete Suffixes Button
Diible Do Butto” parpose 5

sangle mdex component with & member one greater than any such index alresdy in the database. Indexzs son

Response Content: mm
A proethepicurs mmeinhe e o
[ r---==-==— in the query page. You will see that image in the

kst i wynwchy woiths tlis

description The rocks in the distance are Vusa stacks), which are the remnants of extinet velcanses. ' ; rexamples ! responze content.” m “=out” “=mage”
lecation ‘Oregon’ ; Display H
name ‘Sea Stacks : dmage” 1 “zname” “simage”
=in™
“=name”
[Whers | kind | type
“image” “ivem”
in “request content”
out”  Cresponie content”
(1




Basic PatternQuery

Get an Image. Graphical View

m_
"provide the picture name in the request m

p=——--- 2o content in the query page. You will see that

| SX@MPIES | image in the response content.” m ‘=out” "=image”

"'Display l

image | "=name” "=image"
Il=1| r1Il
Il=namelr
\Where | kind | type_
‘image” “item”
“in” ‘request content”

‘out” ‘response content”



Basic PatternQuery

Get an image. i-code View

description 'provide the picture name in the request content in the query page. You

will see that image in the response content.' ;

|
query |

Where |
'image' type 'item':
'n' kind 'request content' ;

'‘out' kind 'response content' ;

[
i

pattern |
Pictures =name =umage ;
=In name =name ;

[
i

result =out —1mage .



PatternQuery Features Non-Features

e Pattern matching with literals, symbols, and expressions * Functions

* Match tuples, sets, trees, lists, logic, all or none in subtree  Parameters
* Select, Project, Join, Filter, Cross Product, Sorting, Composition * References
e Expressions — Java style * Pointers

* Math - trig, exp, random, dates... e Variables

* Formatting, parsing of any type — Date, String, ... * Mutable things

* Type Conversions * Loops

* Regex * Conditionals
* Reducers — general purpose, statistics, counting, sum, hashing, * Macros

time, random, number series « Complex Syntax

* |nput/Output to database, REST request, REST response, ... e Algorithm-type
e Safe Strong or Weak type checking of unions of types or tuples stuff

e Optimized for performance



Client REST Code is Easy

def get 1mage (pic):
data = { Attribute('name'): pic }
success, content, response content type =
infdb.execute get blob query (
['examples', 'Display Image'], data=data)
return success, content, response content type

Every language can easily do REST access already, even bash using
cURL. Microservices architectures use REST APIls and gateways.

InfinityDB also provides helper code for Python, Java, and
JavaScript in github in infinitydb/infinitydb. Language structures
are marshalled automatically, avoiding JSON entirely.

The request and response content may be arbitrarily complex if
desired.



(

D

[

Java

https://myserver.com:37411/infinitydb/data/my/db/”examples”/”get thing

count”?action=execute-query

request content: (empty)
response content: { “_thing_count” : 3}

Query ‘examples’ ‘get thing count’ query {
pattern Thing,=things =count;
result =out thing count =count;
Where {
'out' kind 'response content';
'count’ kind ‘counter from one’;

}

Thing {
‘thing 17;
‘thing 27 ;
‘thing 3’;

InfinityDB Server

\

REST exchange

Database ‘my/db’

d



https://myserver.com:37411/infinitydb/data/mydb/mydb/”examples”/”get+first+thing”?action=execute-query

PatternQueries Form a Mini-Application

PatternQueries are stored
in the DB r r
data e as St UCtu ed Current Preﬂx:n |demcfwriteable | V| |Query "examples.company”

add company”
ll none selection”
Users can execute 2nya S -
can eecute Eriommmereciss o DY oo
pe rm Itte q ueries includi ng "get employee country by postal code inverted”
R EST q ueries to get’ p ut’ ‘get selected -::c»mpar'n:es . )
T < ooenes smPle ]
and transform data ‘initialize Employee’
. t tl P “initialize PostalCode”
consisten y ety | “remove company”
' examples.company’_ | "select by literals”
: "examples.company”  "Add a company. Any kind| select by postal_code” suffixes of the Company
N ew Patte n Qu eries can “add company” =company prefix, but twg update employee company” = inversions allow extrer
Si m p |y be based O n Oth e I’S perfarmance of aueries that ioin on them later on. A ioin is where a svmbol occurs in multinle natte:

Permitted users may
directly access data as well.



Security @

 Admin User manages securely via web:
 Databases
 Users, Passwords, Roles
e Grants for Role on Database for Read, Write, Query
by interface name or prefix, setter, getter

* System Admin:
* Installs the SSL certificate via SSH
 Does manual backups via AWS snapshot

* Passwords are stored hashed with bcrypt
e System metadata is totally encrypted
e SSLis used on all communication



] 1
description 'a tuple contains the current state, and it shifts one position per iteration. The
series creates iterations that trigger the reducer to apply its recursion expression fo its

current state.' ;
query {
Where |
'fib' |
from ((0,1.1));

A CO m p | eX kind 'reducer':

recursion ( ((tail)fib, fib.get(1) + fib.get(2)) );

QU e ry - type 'tuple':

Fibonacci Wi

to 10:

i
}

‘out' kind 'response content' ;

|
}

pattern Fib =n =fib ;
result =out =n ((n,(head)fib).format('fib(%s)=%s') );

o



description 'calculate the profit of each fish farm. This uses a join on fish species.

Also note the expression symbol \'profit." ;

query {

Where |

'fish cost' type mumber' ;

'fish _count' type 'number’:

'out' kind 'response content' :

'price’ type 'mumber ;

'profit’ equals ((price - fish cost) * fish count );
1

A CO m p ‘ eX ;}attern DemoData FishFarm |

. Farm =farm name |
Qu e ry —_— J O | n fish cost =fish cost;
fish count =fish count;

fish species =fish species ;
location =location ;

i
!

On SymbOI =ﬁSh_SpeCieS Market date =market date |

1
price =price ;

to print profits

species =fish species ;

[—p—

1
¥

result =out FishFarmProfit =farm name =market date =profit ;

P
-
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